their characteristic distributions in p and pt (relative to the event thrust axis) which reflect the different parent quark masses. In addition, the longitudinal momentum spectra are influenced by the quark fragmentation functions which parameterize the momentum distributions of the hadrons containing those quarks.
In this experiment we study prompt electron production over a broad kinematic range, 0.5 < p < 5.5 GeV/c, in data recorded by the DELCO detector at PEP.
The modifications to the original SPEAR detector have been described previous1y.l
The particle momenta are measured without vertex constraint to a precision, cp/p = \/[ .02p( G~V/C)]~ + 0.062, in an open-geometry magnet equipped with drift chambers.
Electron identification is made primarily with a threshold Cerenkov counter although extra rejection of background particles is provided by a system of shower counters.
The combined solid angle for electron identification is 0.52 X 4n steradians.
Two separate experiments were carried out by filling the Cerenkov counter initially with isobutane and then with nitrogen gas. (In order to simplify the following discussion, we provide isobutane numbers followed by equivalent nitrogen numbers in parentheses.) The data correspond to an integrated luminosity of 92(26) pb-' and 33.103(9.5 .103) detected hadronic events. The primary criteria for selection of hadronic events are at least 5 charged particles emerging from the interaction region with a total (charged) energy above 6 GeV. An electron candidate is a track below the pion Cerenkov threshold of 2.5 (5.5) GeV/c, which triggers a Cerenkov cell. In cases where more than one track enter-the same Cerenkov-cell, each particle is required to be below pion threshold. Approximately 25% of the electrons share a Cerenkov cell with another track and these are treated by analysis of the Cerenkov and shower counter pulse heights. In addition, a low momentum cut pf 0.5 GeV/c is m_ade to avoid the loss of Cerenkov light due to track curvature. A positive cerenkov response is required for each electron candidate, corresponding to a signal occurring within 30 [1.0(1.5)ns] of the nominal time and with a pulse height above -1.5~ in the isobutane data or above 1.8 photoelectrons in the nitrogen data. The mean pulse height for ,L? = 1 particles is 18 (4.6) photoelectrons. The lower cut on shower counter pulse height is 1.5~ below the response expected for an electron with the measured momentum; no upper cut is made due to the large probability of overlap with extra particles in the shower counter. After these selection criteria are applied, but prior to the residual background subtraction, there remain 515(199) electron candidates. Fig. 1 shows the momentum distributions together with the individual backgrounds, which contribute 26 (18)% of the candidates. These backgrounds are subtracted, and the remaining data are corrected by a detection efficiency, which is determined by Monte Carlo calculation.
The efficiency depends on p and pt; it averages 53% for electrons inside the fiducial volume and within the momentum acceptance. Finally, after we normalize to the luminosity, the isobutane and nitrogen data are in excellent agreement. We show the momentum distributions in Fig. 2a after correcting for initial state radiation3 and accounting for systematic errors, which are primarily due to uncertainties in detection efficiencies (9 %), luminosity (5 %) and background subtractions (4 %). The combined data are shown in Fig. 2b . Upon integrating this spectrum, we measure the prompt electron cross section, a(e+e----* e*X) = (35.8 f 4.6) pb, in the momentum range 0.5 < p < 5.5 GeV/c at Em = 29 GeV.
We analyze the data in terms of the following signal contributions:
primary ( , where the cu are shape parameters to be determined by experiment. We define t = 2 EH/ ,/S, where EH is the energy of the hadron containing the heavy quark and & is the energy of the virtual photon produced in the e+e-collision after accounting for initial state radiation.
We perform a maximum likelihood fit to the total data (including background) in the p, pf plane with the semielectronic branching ratios and the fragmentation shapes, crb and oc, left as free parameters. We account for systematic errors by including additional variable factors in the likelihood function. The results, summarized in Table   1 , indicate that the branching ratio measurements are insensitive to t.he actual form of the fragmentation function. We determine the following semielectronic branching ratios: brb = br(b ---) c e-De) = (14.6 f 2.8)% and br, = br(c + 8 e+ve) = (9.1 f 1.3)%. We have studied the sensitivity of these measurements to the low momentum region, where the backgrounds are largest, by excluding from the fit electrons below 1 -2 GeV/c, and we find results which are consistent with those in Table 1 conclude that these data show no evidence of a new threshold in-anomalous electron production. After subtracting the b and c contributions inferred from the low energy experiments, we measure a cross section upper limit of 14 pb (95% CL) for electron production from new sources."
Our data are well fitted by both forms of the fragmentation function with the parameters indicated in Table 1 
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4. 2. a) The differential cross section distribution, da/dp, of prompt electrons measured in the isobutane (circles) and nitrogen data (squares). The Mark11 measurement' is indicated by the triangles. The vertical bars account for statistical and systematic errors.
b) The differential cross section distribution, da/dp, for the combined isobu- 
